AMENDMENT UNDER 37 C.F.R. §1.116 Atty. Docket No. Q76090 

U.S. Appln.No.: 10/627,805 

REMARKS 

Claims 1-32 are pending in the application. 

Entry of the Amendment is respectfully requested along with reconsideration and review 
of the claims on the merits. 

Response to Examiner *s Comments 

A. The Examiner notes that the language of claims 10 and 27 ("FeCo in a weight 
ratio of 70:30 and FeNiMo in a weight ratio of 75:20:5") have been taken to mean a 70 wt% Fe, 
30 wt% Co alloy and a 75 wt% Fe, 20 wt% Ni and 5 wt% Mo alloy. 

hi response, Claims 10 and 27 are amended to correct an inadvertent error. The phrase "a 
weight ratio" is changed to "an atomic ratio". Applicants submit that it is generally practiced in 
the art that compositions of magnetic substances are expressed in atomic percentages, as 
described, for example, in the cited reference of Oda et al. (U.S. Patent No. 5,435,903). 

The original specification did not list weight ratio or atomic ratio (see page 8, [0037]). 
The amendment dated July 8, 2004, inadvertently added "weight ratio". Applicants' invention 
was intended to recite "an atomic ratio", which is the commonly used standard for composition 
of magnetic substances. 

B. The Examiner notes that claim 15 appears to have a typographical error and 
should depend from claim 13, not claim 1 1 (since claim 1 1 does not recite a lubricant layer). 

In response to the Examiner's note regarding claim 15, Applicants change the 
dependency from claim 1 1 to claim 13, as suggested by the Examiner. Applicants also amend 
claim 15 to recite "a lubricant formed in a layer having a thickness of 1-10 nm." 
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AMENDMENT UNDER 37 C.F.R. §1.116 Atty. Docket No. Q76090 

U.S. Appln. No.: 10/627,805 

Entry of the amendment is respectfiilly requested. 

Response to Examiner ^s Claim Rejections - 35 U,S.C. §102 and §103 
A. Claims 1, 2, 8, 19-21, 23 and 26 are rejected under 35 U.S.C. §102(b) as 
assertedly being anticipated by Sawazaki (U.S. Patent No. 4,422,106) as evidenced by Oda et al. 
(U.S. Patent No. 5,435,903) for the reasons of record as set forth in Paragraph No.*s 5-16 of the 
Office Action mailed on October 19, 2004. 

Regarding the relative permeability element of Claim 1, although the Examiner 
recognizes that Sawazaki does not expressly teach the required relative permeabihty, the 
Examiner takes the position that this limitation is necessarily met by the reference. The 
Examiner notes that relative permeability can be measured via application of a DC magnetic 
field or through the appUcation of an AC magnetic field. However, the Examiner maintains that 
Applicants have not defmed in the specification or the claims how the relative permeabihty is 
measured. 

The Examiner points to Oda for teaching that the relative permeability of a magnetic 
material when measured by an applied AC magnetic field is dependent on the fi-equency at which 
it is measured, with relative permeability decreasing as firequency increases (see figure 4 of Oda). 
The Examiner recognizes that DC relative permeability is not frequency dependent. Giving the 
claims their broadest reasonable interpretation, the Examiner interprets "relative permeability" in 
the instant claims, to mean relative permeabihty as measured by an AC magnetic field. The 
Examiner takes the position that any magnetic material is within the scope of Apphcants' 
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AMENDMENT UNDER 37 C.F.R. §1.116 Atty. Docket No. Q76090 

U.S. Appln.No.: 10/627,805 

claimed relative permeability at some frequency. Thus, the Examiner asserts that the relative 
permeability limitation is met. 

The Examiner disagrees with Applicants' previous arguments that one of ordinary skill 
would understand that relative magnetic permeability, in the context of the present invention, is 
measured by applying a DC magnetic field, and further disagrees that "claim 1 directed to a 
transfer method clearly recites the step of applying a DC magnetic field" (page 12 of response). 

First, the Examiner notes that limitations contained in the specification can not be read 
into the claims for the purpose of avoiding prior art. The Examiner asserts that the present 
claims do not recite how the magnetic permeability is measured and are hence open to both DC 
and AC, regardless of what one of ordinary skill in the art might understand. Second, the 
Examiner notes that there is no evidence in the as-filed disclosure to support Applicants' 
allegation that one of ordinary skill would understand that the relative magnetic permeability, in 
the context of the present invention, is measured by applying a DC magnetic field. The 
Examiner asserts that there is no disclosure as to how Applicants have measured the relative 
magnetic permeability, and hence, one would postulate that any measurement technique could be 
utilized. 

Furthermore, the Examiner asserts that Applicants' specification clearly teaches that 
during information transfer, application of both AC or DC magnetic fields are known in the art 
(Paragraph 0010). 

In addition, the Examiner disagrees that the measurement of relative magnetic 
permeability is ordinarily carried out by applying a DC magnetic field (page 13 of response). In 
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AMENDMENT UNDER 37 C.F.R. § 1.1 16 Atty. Docket No. Q76090 

U.S. Appln. No.: 10/627,805 

this regard, the Examiner acknowledges that relative magnetic permeability can be measured in a 
DC magnetic field, as shown by the recited references. However, what is used in the other 
references is said to not be relevant to what Applicants have disclosed. Because Applicants have 
neither claimed measurement in a DC magnetic field, nor disclosed such measurement technique 
in their as-filed disclosure, the Examiner finds no support to limit the claim language 
accordingly. 

B. Claims 1-9, 18-26 and 32 are rejected under 35 U.S.C. §102(b) as assertedly 
being anticipated by Ishida et al. (W098/03972) as evidenced by Oda et al. ('903) for the reasons 
of record as set forth in Paragraph No.'s 17-36 of the Office Action mailed on October 19, 2004. 

C. Claims 1 -9, 1 8-26 and 32 are rejected under 35 U.S.C. § 1 03(a) as assertedly being 
unpatentable over Ishida et al. (WO '972) in view of Oda et al. ('903) and Sawazaki ('106) for the 
reasons of record as set forth in Paragraph No.'s 38-41 of the Office Action mailed on October 
19, 2004. 

D. Claims 10 and 27 are rejected under 35 U.S.C. § 103(a) as assertedly being 
unpatentable over Ishida et al. as applied above, and further in view of Takahashi et al. (U.S. 
Patent No. 5,173,370) for the reasons of record as set forth in Paragraph No.'s 42-47 of the 
Office Action mailed on October 19, 2004. 

E. Claims 10 and 27 are rejected under 35 U.S.C. § 103(a) as assertedly being 
unpatentable over Ishida et al. in view of Oda et al. and Sawazaki as applied above, and further 
in view of Takahashi et al. (370) for the reasons of record as set forth in Paragraph No.*s 48-49 
of the Office Action mailed on October 19, 2004. 
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U.S. Appln. No.: 10/627,805 

F. Claims 16, 17 and 31 are rejected under 35 U.S.C. §103(a) as assertedly being 
unpatentable over Ishida et al. as applied above, and further in view of Nishimatsu et al. (U.S. 
Patent No. 4,701,375) for the reasons of record as set forth in Paragraph No.'s 50-53 of the 
Office Action mailed on October 19, 2004. 

G. Claims 16, 17 and 31 are rejected under 35 U.S.C. §103(a) as assertedly being 
unpatentable over Ishida et al. in view of Oda et al. and Sawazaki as applied above, and further 
in view of Nishimatsu et al. ('375) for the reasons of record as set forth in Paragraph No.'s 54-55 
of the Office Action mailed on October 19, 2004. 

H. Claims 11-15 and 28-30 are rejected under 35 U.S.C. §103(a) as assertedly being 
unpatentable over Ishida et al. as applied above, and further in view of Kitaori et al. (U.S. Patent 
No. 5,796,533) and Deamaley et al. (U.S. Patent No. 5,922,415) for the reasons of record as set 
forth in Paragraph No.'s 56-67 of the Office Action mailed on October 19, 2004. 

I. Claims 1 1-15 and 28-30 are rejected under 35 U.S.C. §103(a) as assertedly being 
unpatentable over Ishida et al. in view of Oda et al. and Sawazaki as applied above, and further 
in view of Kitaori et al. ('533) and Deamaley et al. ('415) for the reasons of record as set forth in 
Paragraph No.'s 68-69 of the Office Action mailed on October 19, 2004. 

Applicants respectfully traverse each of the rejections. 

The referenced documents to Sawazaki and Ishida do not anticipate each and every 
element of Applicants' claimed invention. Namely, the cited references do not disclose a 
transfer method where the relative magnetic permeability of the magnetic layer of the master 
carrier for magnetic transfer is within the range of 10-1 ,000 as claimed. Likewise, the referenced 



13 



AMENDMENT UNDER 37 C.F.R. §1.116 Atty. Docket No. Q76090 

U.S. Appln. No.: 10/627,805 

documents when combined with Oda or any of the other secondary references do not render 
obvious the present invention. 

One of ordinary skill in reading the present specification would understand that relative 
magnetic permeability, in the context of the present invention, is measured by applying a DC 
magnetic field. One of ordinary skill would understand that relative magnetic permeability, in 
the context of the present invention, and this field of art in general, is measured by applying a 
DC magnetic field. 

In the present invention, relative magnetic permeability is in the range of 10 to 1 ,000. 
Applicants found that poor transfer resulted when relative magnetic permeability of the magnetic 
layer of the master carrier was high (see specification, paragraphs [18] to [22]). When relative 
permeability is too low, the magnetic field for transfer is not absorbed in the master carrier. 
There is nothing in the prior art which teaches this characteristic feature of the present claims. 

In the present invention, transfer is performed by applying a DC magnetic field, and the 
characteristics in a DC magnetic field exert influence. 

Therefore, it would have been obvious to those skilled in the art that what is referred in 
the present invention is relative magnetic permeabiHty measured in a DC magnetic field. 

One of ordinary skill would understand that a frequency independent approach by 
applying a DC magnetic field was used, particularly in the examples at pages 11-13 and Tables 
1-3 of the specification. At the top of page 12, for example. Applicants disclose that "master 
carriers for magnetic transfer A-G having different relative permeability values were prepared." 
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U.S. Appln. No.: 10/627,805 

This statement would make no sense if a frequency dependent approach using an AC magnetic 
field were applied. 

Thus, relative magnetic permeability measured in an AC magnetic field is not related to 
the present invention. 

Furthermore, relative magnetic permeability changes in AC depending on the frequency. 
In the present invention, however, only the transfer by direct current is in question. See claim 1 : 
"applying a DC magnetic field whereby information is transferred." There is no description on 
such frequency in the present invention, and this also supports the fact that the present invention 
is related to relative magnetic permeability in DC. 

For fiirther support of the value of relative magnetic permeability in DC, the following 
article on magnetic transfer is submitted as a reference material: R. Sugita, T. Kinoshita, O. 
Saito, T. Murano, M. Nishikawa, M. Nagao: "A Novel Magnetic Contact Duplication Technique 
for Servo- Writing on Magnetic Disks", IEEE Trans. Hag. Vol. 36, No.5, pp. 2285-2287, 2000. 
In this article, the value of relative magnetic permeability is discussed, but there is no specific 
description on the method to measure relative magnetic permeability. However, magnetic 
transfer is performed by applying a DC magnetic field, and those skilled in the art would 
understand that it is relative magnetic permeability in DC. 

Applicants also point out that claim terms are construed in light of the specification and 
as understood by one of ordinary skill in the art. This is different from importing limitations 
from the specification into the claims as suggested by the Examiner. 



15 
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U.S. Appln. No.: 10/627,805 

Because it is well know that relative permeability when measured by AC magnetic field 
is dependent on the measurement frequency, and because the specification does not identify such 
frequency, then one of ordinary skill would immediately recognize that relative permeability in 
the context of the present invention is measured in an applied DC magnetic field. 

Thus, the cited references fail to disclose or render obvious a transfer method where the 
relative magnetic permeability of the magnetic layer of the master carrier for magnetic transfer is 
within the range of 1 0-1 ,000 as claimed. 

Accordingly, Applicants respectfiiUy request reconsideration and withdrawal of the 
Examiner's rejections under 35 U.S.C. §102(b) and §103(a). 

Conclusion 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 



16 
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U.S. Appln. No.: 10/627,805 



The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 1 9-4880. Please also credit any 
overpayments to said Deposit Account. 

Respectfully submitted, 



SUGHRUE MION, PLLC 




Telephone: (202)293-7060 Registration No. 48,409 

Facsimile: (202) 293-7860 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 

Date: September 6, 2005 
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^ ^KSEAcnONS ON ^a^cNeT1cs^ 



A Novel Magnetic Contact Duplication Technique for 

Servo- Writing on Magnetic Disks 

R. Sugita, Member, IEEE, T. Kino^ca, O- SaiTo. T. Muranoi, M. NisMkawa. aod M- Nagao 



Abstraci-^k nml mag»efic contad duplkation technique b 
proposed in order tomitoasirvofllgiial on hard disks and floppy 
disics aiahlghqmdaiidalowoostlntbisteefaiiigQeaiBagiM^ 
^yer of a master disk is tttbographically pottemed in accordance 
«tth a servo sigBal, havina low ooetdvity, and dc nag^^ 
applied 10 a slave disk contacted ivitti the master one. A compMer 
Stomlafion using finite element ineChod shows that die pattern of 
the Blaster disk can l>e dupHcated on a slave one. The possihOity of 
dtiplkation by using this tecfaniqoe is cotdttnicd fcom expeiimcntal 
i^solts in wikSdi a Bitter pattern of a duplicated slave medlnm is 
dearly ohsemd. 

Index 7<7i7t^— Magnetic contact dupllcatioa, servo*writin& hard 
floppy disiL 



L iNIKODUCnON 

• 

SINCE hard dislcs and flopi^ disiks have become fai^ den- 
sity and laige b^psci^, it is a serious problem to wdte a 
sen^o signal at ald^ ^>eed and alow cost The magnetic con- 
<aa doplicatioii techniqoe seems to be one of the candidates to 
so!ve the problem. In the conventional duplication technique) a 
master medium has a Tnagnctiff layer vdth a flat sutface and high 
coerdvity an whidb a signal is recoxded as a change of mag- 
netjzation, and ac magnetic 5^ is ^Hed to a slave medixim 
contacted mih the master one* The change of magnedzadon of 
the nsaster medium is duplicated on the slave one. The magnetic 
layer of the master mediam must have coercivity more than 
about 5000 Oe in the conventional duplication technique, be- 
cause He of hard and floppy dislcs has been heightenii^ akmg 
with die inctease in recording density (IM3]. k is vecy difBcult 
^ lot only to make such a master disk bat also to write a servo 
'goal on it 

1^ pmpose of this paper is to propose a novel magnetic con- 
tact di^cation technique which solves the above mcndoned 
problems, 

n. MaCNBTTC OONX^CT DUPliCAnON WTfH 
LrTHOGRAFHJCALLY PATTOUraED MASTER DtSX 

In a novel magnetic contact duplication technique proposed 
the magnedc layer of a master disk is lithographically 

Manuscfipi received Ixbntdiy 4, 2000. This woHc was supported in pvt fay 
» w Mnrwa Sdcocc fonwlaiioD. 

K. Sugita, O. Saito, aod T. MioiBnoi arc y/\\\x the Depertmest of Media aod 
J^an^"^ ibanlci Univ.. ^VIA Nakaiunwaw&cho, Hitaclii 326-S5n. 

TKinojhha was whii Iboraki Uoiv.. Japaa He is now with ICC Co,, Ud^ 
«itochi3]6-a511, Japan. 

M. Nijtukhu/a and M. Nafiw are wth Rtxorfing Media IWoctS DsJv., ^ 
'^wo Rjjj) Co., Ltd, 2-12-1 C^gkho, Odavwa 2$0-000J, JaiJsn. 

™DWhcr item Idewifief S 0018-9464(00)0a74?.5. 
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Fig. 1. SciwoMrttc of the process used for dopttcuion. (a) Int^l magnccixation* 
of a ^ave dislc (^) Aj^licaooa of rnqsnBiic field ibrduplicaaon. 

patterned in accordance with a servo signal and has low Ha less 
than a few hundreds Oe, and dc magnetic field is ^plied to a 
slave disk contacted with the master one. 

A procedure of the duplicatioo using this technique is as fol* 
lows. In the first placc» dw magnetic layer of the slave disk is 
inidally magnetized in one direction as shown in Hg. l(a}. In 
die next place» die slave disk is contacted with the master one« 
and dc magnedc field in the dkecdon opposite to that of (he ini- 
tial magnetizadofl is applied to the disks as shown in Fig. l(b}. 
When die strength of the magnetic field is ^propriate, mag- 
neti2ation of the slave disk remains ahnost unchanged in the 
parts where the disk is contacted with the magnetic layer of the 
master disk, while magnedzadon is reversed in the parts where 
the slave disk is not contacted widi it as shown in fig. 1 (b). As a 
result, the Hdiographically ^bricated pattern of the master disk 
is duplicated on die slave disk as the change of magnetizadon 
direction. 

This novel duplication techniqoe has die merits that high JJc 
is not required for the master di^ and applied magnetic field is 
dc one. Although the pattern of sub-raicnm scale must be litho- 
graphically formed on the Blaster disk, it is not a serious problem 
because precision processing technology for semiconductor and 
optical disk can be used. 
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Rg. 2. Magnetic film configUtttlon the masu* itisk sJmuSawd wHb 
iwo-^mensions) finite dement mcdiod. 
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l«ycTof themasnriihk. 



m SlMUUVnON ^ 

Wc used two-dimensioiial finite dcmem meAod to simulate 
the amgnetic field distributioD near the magnetic layer of the 
roaster disk when a magnetic field is to it It was as- 

suxned that the trade wiSJlh of the servo ^ gnal is infinite and that 
the magncticlaycr consists of discrete magnetic films, Assbovn 

in Hg. 2, &6 simulation was carried out nrnkr ^ condition that 
miigncfic films ofthlckncssc, length 6 and width oonmjwralW 

widx the wide axis at intervals of 6. and the magnetic field is ap- 
plied in the length dircciion. Hysiaesis of the magnetic fihns 

was neglected. 

Fig. 3 shows the appli«l magnetic fidd dependence 
of the raagnenc field near the magnetic layer. The thic)cnc$s» 
length, interval the saturation magnetization Af, and the 
penneability /i of die magnetic layer arc 0.1 /xm, 0^ /«n, 
0.5 /on, 1900 cOTu/cra' and 100» rcspccdvdy. B^u ^p2f H^^i 
andJ?q2 are dw magnetic field at the points pi, jO. ql andq2 
shovm in H& 2, tespectivdy, Tte point pi conesponds to an 
element on the roagnaSc film, ql cont^xwxKng to one between 
the magnetic films. The point p2 coircsponds to an element 
0.1 apart from the magnetic film surface, q2 corresponding 
to one between ihe magnetic films. From Fig. 3 it is found that 
thw'e is the range of ifo where ^ ^^^^ ^« 

of hard or floppy disks whDc Ifpi and Hp2 a« less than that 
- For example, if a slave disk vath of 2000 Oe contacted with 
the master disk is in the applied magnetic field of 2500 Oe, 
magnetization of the slave disk semains unchanged in die pans 
where the disk is contacted with Ac magnetic films of the 
master disl:, while magnetization is reversed in the pans where 
the slave disk is not contacted with those films, because 
and jy,2 arc over 3000 Oe while Hpi and H^a ^ ^ 
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about 1000 Oe. Hie pattern of d)e master disk can be thcrcfoo 

duplicated on the slave one. 

Eg. 4 shows the dependence of (be m^necic field at di 
pointspl,p2,ql andq2inFig.2ojtiMofti»magneticlayer.Th 
configuration is the same as that in Fig. 2. Thickness- lengt 
K Af„ Fo ^ 0.1 Mm, 0.5 Mm, 1900 emn/an^ and 2000 O 
r respectively. It is seen from Rg. 4 that high m Is not necessar 
( M of about 100 being enough. 



IV. Experimental Resuijs 

Pbotomiaographs shown in Hg. 5 are Bitter patteras of 
slave medium duplicated by using a litbogr^hically paitcrm 
master one. The master one used here bad a patterned FeaoCo: 
film with ifc of 70 Oe, the thickness of 0.2 m and the leng 
of 4 Mm a* intervals of ^ \txa.fiti^ Si substrate The slave a 
bad a metaj particulate magnetic byer widj He of 1600 Oe as 
4ie thickness of 0.3 Mm- "Hie procedure of ti)e experimoit w 
as fdlows. After die slave medium was initially magnetized 
one Erection with magn^c fieild of 6 kOe, dc magnetic fit 
BtL for duplication in die reverse direction was applied to t 
davc medium contacted with tiie master one. Hic slave ciedii 
duplicated with various Fa was developed by using die Bit 
roetiwd. Kg. 5(aHc) arc Bitter patterns for the samples duf 
cated witii K« of 0.6 k, 1.9 k and 3.0 kOc, respectiively. Rg 
shows tijat the pattern of the master medium was most clea 
duplicated on the slave one at ^ETa of 1 .9 kOe. 

Rg. 6 shows the relationslrip between qufintity of magnf 
powder on magnetization transition of Ujo slave samples % 
Ho. The quantity of the powder is shown as the width of 
powder on the tmhsition. As is evident from fig. 6, duplicat 
was performed best when was around 2 kOe, This agr 
well with the abovementioned simulation result qualiiativi 
But it is the subject for a future snady to compare the exp* 
mental results with die simulation quantitatively. 

Fig. 7 is a Bitter pattern of the slave medium recop 
widi a magnetic head which has WctaHn-Gap structure 
1200 cmu/cra* in Ms and 0.3 m»« in gap length. The record 

cuiTcnt was a sqoare wave of 8 Mm in wavelength and se 
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* 

>piimuni value. It is found from Tig, 5(b) and Bg. 7 thai the 
|UaDtity of Bitter powder on the transition of die dvplicatfid 
^ave sample is almost the same as that of the slave sample 
'eoQrded vdAk a magnede head. 
From the expedm^tB] results above, the feasibility of feal- 

. the novd duplication technique is pztwed, and it becomes 
^ that quality of reproduced signal from duplicated disks is 

xed to be as good as that linom disks Tccorded widi noag- 
Kdc heads. 

V. CONOLUSION 

It has ba^ confinncd lhat Ac magndtic contact di^li cation is 
>ossible on slave disks with Mgb ffc by usbig )ith<>grBpbicaUy 
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patterned master disks, even if of master ones is low. TOs 
novel duplication technique makes it possible to ^vnte servo 
signal on bard and floppy disks in a hi|^ speed and a low cosl 
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